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In this paper the following problems are discussed: host plants, distribution, injury, 
life cycle in Poland, fecundity and some factors determining it. The studies of the develop¬ 
ment are supplemented by phyto- and zoophenological observations. Also the qualitative 
and quantitative studies were carried out on chalcids ( ChalHdoidea) reared from the form 
conchiformis. 


INTRODUCTION 

This paper is a continuation of the study on Mytilaspis conchiformis f. con¬ 
chiformis (Gmklin) in Poland (Komosinska 1909,1974). This is the only form of 
this species occurring in Poland, being rather common. It was found on 339 
trees and bushes, mostly on limes (Tilia sp.) growing along avenues in the towns. 
Particularly heavy infestation of limes was observed in Glogdw in 1909. Dense 
populations of this insect were also observed on birch ( Betula sp.) located within 
the border parts of the forests in the province of Zielona Gora (Przelazy, 
Slawa). 

More extensive studies on the biology of this species in California, where 
it occurs in two forms [conchiformis (Gmelin) and minima Newstead], were 
carried out by Stafford and Barnes (1948). As in Europe there are only frag¬ 
mentary data on the biology of the form conchiformis (Thiem 1931, ScmruTTE- 
rer 1952, 1959, Komosinska 1959), a more detailed study of this subject has 
been undertaken. 
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SYNONYMS 

Coccus conchiformis Gmelin, 1780, p. 2221. 

Aspidiotus saliceti Botvuk, 1851, p. 111. 

Mytilaspis ficus Signoret, 1870, p. 94. 

Lepidosaphes rubri Thiem, 1931, }). 557. 

Lepidosaphes conchyformis forma conchyformis [sic!]: Balachowsky, 1954, p. 05. 


DISTRIBUTION AND HOST PLANTS 

Nearctic Region. Western North American Province: California - Ficus 
carica (Ferris 1958, Stafford and Barnes 1948, McKenzie 1956). 

Palaearctic Region. Mediterranean Province: Portugal Ficus carica 
(Seabra 1918); Spain — Ficus carica and Ulmus campestris (Gomez-Menor 
1937,1955 1956); Italy — Ficus sp. and Ulmus sp. (Leonardi 1920); Yugosla¬ 

via — Ficus carica, Phillyrea media , Celtis australis and Ulmus sp. (Bachmann 
1953, Schmidt 1956); Greece — Ficus carica, Celtis australis , Pistacia terebinthus 
and Ulmus campesiris (Koroneos 1934); Crimea Ficus sp. (Umnov 1940); 
Georgia, Armenia, Azerbaijan, West Kopet-Dagh and Xorth Caucasus — 
Ficus sp., Carpinus sp., Celtis sp., Ceratonia sp., Cist us sp., Crataegus sp., Fag us 
sp., Magnolia sp., Mains sp. Primus sp. Syringa sp. and Juglans regia (BoRCH- 
senius 1949, 1950, Gogiberidze 1938, Bu§£tk 1960); Turkey Ulmus cam - 
pestris and Ehamnns sp. (Bodenheimer 1953); Palestine Ficus carica 9 
Ceratonia siliqua and Siyrax officinale (Bodenueimer 1924); Egypt (Ezzat 
1958). European-West Siberian Province: France Ficus carica (Signoret 
1870); German Democratic Republic and Federal Republic of Germany — Acer 
pseudoplatan us, Betula verrucosa, Carpin us betulus, Corylus avellana , Fraxinus 
excelsior, Syringa vulgaris, Syringa emodi, Tilia plat yphyllos and Ulmus campe¬ 
stris (Thiem 1931, Schmutterer 1952, 1959). Poland — Carpinus betulus , 
Tilia plat yphyllos, Tilia cor data, Tilia cuchlora, Fraxin us excelsior, Syringa vulgaris 
and Betula sp. (Komosinska 1969); Ukraine — Castanea sativa, Carpinus betulus. 
Fag vs silvatica and Syringa vulgaris (TEREZNIKOVA 1963, 1966); Hungary — 
Ulmus carpimfolia, Ulmus glabra and Syringa vulgaris (Kosztarab 1959). 
Central Asian Province: China (Hoffmann 1927). Sino-Japanese Province: 
Japan Virus sp., Mains sp. and Diospyros kaki (Takahashi 1955). 

LOCATION ON TIIE HOST PLANT 

It is generally reported that the form of the species under study inhabits 
woody parts, such as trunks, branches, small branches and shoots (Borchse- 
nius 1950, 1963, Danzig 1964, Ferris 1958, Tereznikova 1966 and others). 
Thiem (1931) suggests that its development is poorer on small branches than 
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on big ones. Stafford and Barnes (1948) report that the females that overwin¬ 
tered on more wooded shoots and trunks begin oviposition earlier than those 
occupying young shoots. It has been found in the present study that primarily 
trunks are attacked and then thicker branches. In the case of heavily infested 
trees, the scales of adults insects have also been found on small branches about 
2 cm in girth, but at the minimum density. The author has not observed them 
on the youngest shoots or petioles. Kosztaeab (1959) in Hungary and Umnov 
(1940) in Crimea have found this form also on leaves. 


INJURY 

The injury caused by this form is reported by the following authors: Borch- 
SENius (1963) and Kosztarab (1959) for elm (Ulmus sp.), Komosinska (1969) 
for lime (Tilia sp. ) — the ruptures of bark in the places of mass infestation; 
Umnov (1940) for olive-tree (Olca sp.) — the withering of fine branches and 
shoots. Sckmtjtterer (1959) reports that any more serious damages have 
been noted in Central Europe because mass appearances have not occurred 
frequently. In California, however, this species is a dangerous pest of fig-tree 
(Ficus carica), as reported by Stafford and Barnes (1948). Two complete 
generations develop there annually. These are winter and summer generations. 
They differ from each other significantly in their morphology and biology, 
being two dimorphic forms called by Balachowsky (1954) the form conchifor¬ 
mis and 'minima, respectively. Ahmad and Giiani (1971) report that this is 
a harmful species in Pakistan. Citrus acida, Melt a azedarach and Ricinus com¬ 
munis were seriously damaged there; their leaves died prematurely and the 
quality of the infested citrus fruit was lowered. The data from Pakistan, howe¬ 
ver, refer to an intermediate form between the forms conchiformis and minima. 


DEVELOPMENT 

Method. The study of the development was carried out in 1969 and 1970. 
The materials were collected in Warsaw, Glogow and Przelazy. The samples 
were collected in the form of flat cuttings of the bark taken from trunks with 
a scalpel. The surface of the cuttings varied from 2 to 8 cm*, on the average 
4 cm 2 . Usually the samples were taken every 10 days. Only when the appearance 
of the next stage was expected, the samples composed of two or three cuttings 
each were taken every three days or even more often. They were taken at 
random, usually at the same time from two or sometimes several stands. The 
stand has been defined as a group of infested trees along one avenue or in 
the forest. If this term is used in relation to one tree, it is marked in the text. 
The average number of individuals in the samples taken every 10 days to de¬ 
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termine the changes in the age structure and domination of successive deve¬ 
lopmental stages was 225, ranging from 66 to 385 individuals per sample. 


Life cycle 

There is only one generation of this species per year in Poland, like in 
German Democratic Eepublic, Federal Republic of Germany (Schmutterer 
1959) and Turkey (Bodenkeimer 1953). Two generations occur in Palestine 
(Bodenheimer 1924). Two generations, and partly the third, develop in Cali¬ 
fornia (Stafford and Barnes 1948). The fertilized females overwinter. The 
following developmental stages can be distinguished in the life cycle: egg, 1st 


Table I. The dates of the beginning of appearance of successive developmental stages 


Year 

Location and 
host plant 

Eggs 

1st instar 
larvae 

2nd instar 
larvae 

Pro- 

nymphs 

and 

nymphs 

Females 

Males 

19C9 

Warsaw, 

Tilia 

platyphyllos 

28.IV 

16. V 

21. VI 

9. VII 

14. VII 

24. VII 

1970 

Warsaw, 

Tilia 

platyphyllo8 

5.V 

27. V 

22. VI 

19. VII 

22. VII 

1. VIII 


instar larva, 2nd instar larva (male and female), pronymph and nymph. The 
last two stages are met only in males. The model of the annual life cycle, 
representing the time of duration of particular stages from the beginning of 
the appearance of one stage to the beginning of the appearance of the next one 
in 1969 and 1970, is shown in Fig. 1. 

Basing on the data from Table I, the tune of duration of particular preinia- 
ginal stages and the sum of days required till the beginning of the appearance 
of females and males was calculated. The results are shown in Table II. 

As it can be seen in Table II, the differences in the duration of the develop¬ 
ment of particular stages in 1969 and 1970 varied from 2 days (for pronymphs and 
nymphs) to 10 days (for 1st instar larvae). But because of the differences in 
temperature (Fig. 2), some stages developed longer and others shorter in a gi¬ 
ven year, and as a result the sum days needed for the appearance of imagines 
was similar in both the years. The females appeared after 77 days in 1969 and 
after 78 days in 1970. The males appeared after 87 and 88 days, respectively. 
But a 7-day delay in oviposition in 1970 resulted in an 8-day delay in the appea¬ 
rance of imagines (Tab. I). In sum, the differences in the course of temperatu- 
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. 1969 - 1970 

Fig. 1. Scheme of the annual cycle of development indicating the duration of successive 
stages from the beginning of appearance of one stage to the beginning of appearance of the 

next one in 1969 and 1970. 


res between 1969 and 1970 influenced the disappearance of differences in the 
duration of development of particular preimaginal stages, so that the sum 
of days required for the appearance of imagines was very similar in these years. 
However, the differences in the dates of oviposition accounted for the diffe¬ 
rences in the date of imago appearance (Tab. I). 


Table II. The duration of the development of particular preimaginal stages (in days) and tho 
sum of days required for the appearance of imagines. 


Year 

Eggs 

1st instar 
larvae 

2nd instar 
male 
larvae 

2nd instar 
female 
larvae 

Pronymplis 

and 

nymphs 

Sum of days till the 
beginning of appea¬ 
rance of 




females 

males 

1969 

18 

36 

18 

23 

15 

77 

87 

1970 

22 

26 

27 

30 

13 

78 

ss 

Ave¬ 

rage 

20 

31 

22.6 

26.5 

14 

77.5 

87.5 
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months 


Fig. 2. Average temperatures in Warsaw for 10-day periods in 1909 aud 1970. 


Period of the occurrence of eggs under scales 


The duration of the occurrence of eggs under the scales of females was 
studied, and the changes in the number of eggs under the scales were observed 
every ten days. This study was conducted in Warsaw on the large-leaved lime 
(Tilia platyphyllos) in 1969. The main period of the occurrence of eggs under 
the scales lasted two months, from the last decade (ten days) of April to the 
last decade of June (Fig. 3). This period is characterized by a steep curve of 
the increase in the number of eggs which lasted till the beginning of hatching, 
i.e., till the 2nd decade of May. During the third decade of May the number of 
eggs increased very slowly and then, considerably decreased. During the last 
decade of June the average number of eggs per scale decreased to one. In July 
a period of sporadic occurrence of eggs can be distinguished. Only 5% of fema¬ 
les had eggs under their scales at that time, the number of eggs being 2-10 per 
scale and the average number of eggs per female being 0.3. These late eggs can 
hatch, which is supported by the sporadic observations of crawlers at 
that time. 
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Beginning of hatching in different localities and biotopes 

The beginning of hatching is defined as a period of time when the number 
of egg shells does not exceed 10 % of the total number of eggs. 

The data summarized in Table III indicate that in 1969 the differences 
in the dates of the beginning of hatching between different localities varied 
from two weeks (Warsaw-Glogow) to one month (Warsaw-Przelazy). These 
differences were probably due to the differences in temperatures which is shown 


Table 111. The comparison of the dates of the beginning of hatching in different localities 

and biotopes 


Dato of begin¬ 
ning 

of hatching 

Locality 

Biotope 

Host 

plants 

Percentage 
of egg shells 

Number 
of females 

16. V. 1969 

Warsaw 

avenues 

Tilia sp. 

6 

30 

30. V. 1969 

Glogow 

avenues 

Tilia sp. 

7 

50 

30. V. 1969 

Glogdw 

lawn at streets 

Syringa 






sp. 

6 

98 

16. VI. 1969 

Przelazy 

mixed, shaded fo¬ 
rest about 50 m to 

Betula sp. 

7 

90 



Lake Nieslysz, about 






4 km to buildings 
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Fig. 4. Average temperatures in Warsaw, Glogow and Zbquyti for 10-day periods in 1969. 

in Figure 4. Because the data on temperature in Przelazy were not available, 
in Fig. 4 the temperatures from Zb^szyn are cited, which is situated about 
37 km from Przelazy but is also located on the shore of a lake. It should be 
remembered, however, that because of the character of biotop, the tempera¬ 
ture at Przelazy was lower than in the urban agglomeration of Zb^szyii. 


Age structure and domination of developmental stages 

When hatching begins the females still continue oviposition. The average 
number of eggs present in the body of a female at the beginning of hatching 
was 4-11 % of the total number of eggs (Tab. IV). Due to this fact different 
developmental stages can be simultaneously observed in the population. The 
changes in the age structure and domination of successive stages are shown in 
Fig. 5. These data are based on the materials collected from two stands of the 
large-leaved lime in Warsaw in 1969. 

In Fig. 5 the percentage of females from preceding year is shown. Under 
their scales the following materials were found: eggs (a), eggs and egg shells, 
which indicates a partial hatching (b), and only egg shells indicating that hat¬ 
ching was complete (c). In Fig. 5 is also shown the percentage of preimagiual 
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Table IV. Tho fecundity of females in relation to host plants 


>'o of stand and 
host plants 

Date of 
sampling 

Number 

Fecundity calculated, from 

Average fecundity 
per female and 

of 

female 8 

egg 

shells 

(%) 

eggs 

laid 

(%) 

eggs 
in body 
(%) 

range of varia¬ 
tion (number of 
eggs) 

1. Warsaw 

Tilia sp. 

16. V. 1969 

30 

6 

84 

10 

38 (15-71) 

2. Glogow 

Tilia sp. 

30. V. 1969 

50 

7 

82 

11 

51 (39-74) 

3. Glog6w 
Syringa sp. 

30. V. 1969 

98 

6 

90 

4 

40 (13-56) 

4. Przelazy 
Betula sp. 

16. VI. 1969 

90 

7 

83 


34 (10-50) 


stages (1st instar larva, 2nd instar larva, pronympli and nymph) and adults of 
the current year. This makes it possible to follow the age structure and the chan¬ 
ges in the domination of successive stages from the last decade of April to the 
last decade of August. It can be seen that from the beginning of the observation 
period to the 2nd decade of June only column u a”, “b” and “c” are present 



* □ 
* □ 

□ 

□ 

□ 

□ 

a 

a 


Fig. 5. Changes in the age. structure and domination of particular developmental 

stages in Warsaw in 1969. 



fUt hah* 


W 

ftmot* 

mat* 
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in the diagram. Only in the 3rd decade of June it was possible to find the per¬ 
centage of the 1st and 2nd instar larvae. The larvae of the 1st instar predomi¬ 
nated (63%) over those of the 2nd instar (39%). In the 1st and 2nd decades 
of July the 2nd instar larvae predominated (73 and 77 %, respectively). At 
that period also pronymphs and nymphs appeared, and in the 2nd decade of 
July — young females. In the 3rd decade of July the diagram has a characte¬ 
ristic shape. There is no any significantly dominating stage, the 2nd instar 
larvae slightly pradominatc, all preimaginal stages are present and also adult 
males and females of the current year. This period can be regarded as a kind 
of a bridge joining this part of development in which preimaginal stages domi¬ 
nate with that in which imaginal stages begin to dominate as in the 1st 
decade of August females predominate and in the 2nd and 3rd decades of 
August the empty scales of males. This was a result of the greater percentage 
contribution of males than females in the populations under study. 

WAY OF REPRODUCTION AND SOME DATA ON THE BIOLOGY OF MALES 

Method. The experiment was carried out on the trunks of Tilia platyphyl- 
los, 7 years old, in 1970. During the period of hatching the cuttings of the bark 
from infested trees were attached to these limes. The parts of trunks with atta¬ 
ched cuttings were isolated with white doth throughout the experiment. lYhen 
the larvae, which moved on the trunk, reached the 2nd stage and their sex 
could be recognized with a hand-glass, all male larvae were removed with a nee¬ 
dle, each trunk being controlled many times. It has been found that there is 
no parthenogenesis. On 7 trees from which all male larvae were removed not any 
of 69 females laid eggs. On one tree with 9 females and 2 empty scales of males 
(overlooked during the period of control) all the females had eggs and larvae 
under their scales. This indicates that one male can fertilize more than one female. 

It was found that males could survive two days in a test-tube. In the popu¬ 
lations under study there were more males than females. Fig. 5 indicates that 
there were 60 % of males and 40 % of females in the 3rd decade of August. 
Scievtutterer (1952) has found that the sex ratio approximates to 1:1. 


FECUNDITY 

The effect of host plant, density, stand and exposition (N-S) on fecundity 
was studied. 


Effect of host plants on fecundity 

Method. Because oviposition is continued also during hatching, fecundity 
was estimated at the beginning of hatching as the sum of the number of egg 
shells, eggs present under the scales and eggs in the body of the females. The 
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beginning of hatching was defined as the period when the number of egg shells 
did not exceed 10% of fecundity. Tins method of fecundity calculation was 
checked by comparing the fecundity of females in the samples collected at 
the beginning of hatching with the fecundity of those collected at the be¬ 
ginning of hatching with the fecundity of those collected later when the num¬ 
ber of egg shells contributed to 55 % of fecundity. The results were similar in 
both cases. The samples were taken at random. The females that did not lay 
eggs till the beginning of hatching were not considered. 

The data in Table IV indicate that Tilia sp., Syringa sp. and Betula sp. are 
almost equivalent host plants as far as their effect on the fecundity of the form 
conchiformis is concerned. But the effect of the stand was pronounced as there 
were greater difference in the fecundity of females living on Tilia sp. between 
stand 1 and 2 (38 and 51 eggs, respectively) than between those living on Tilia 
sp. (38 eggs), Syringa sp. (40 eggs) and Betula sp. (34 eggs) on stands 1, 3, and 
4, respectively. 

Effect of density, stand and exposition (N-S) on fecundity 

Method. The samples were taken from the trunks of two trees growing 
on different stands (stand I — Warsaw, Av. Zwirki i Wigury; stand IT — War¬ 
saw, Av. Wyzwolenia). Both these trees had trunks of similar thickness (about 
45 cm in girth), they were in similar condition and infested to a similar degree 
with the form conchiformis. From the collected cuttings the females were selec¬ 
ted. Those living under low density conditions were called “noncrowded” fema¬ 
les, and those living under very high density conditions (usually they were smal¬ 
ler and had deformed scales) — were called “overcrowded” females. On both 
stands 74 “noncrowded females were obseved (35 exposed to the north, 39 to 
the south) and 76 “overcrowded” females (37 exposed to the north and 39 
to the south). The females that did not lay eggs by the day of sampling were 
eliminated. 

The results are summarized in Table V. There is a difference in the fecun¬ 
dity in relation to the density and stand, and a very slight difference in relation 
to the exposition. For this reason an average fecundity has been calculated 


Table V. The comparison of fecundity in relation to density, stand and exposition 


1 

2 

3 

4 

5 

6 

7 

8 

No of 

Dates of 
sampling 


Expo¬ 

sition 

Average fecundity per female 

stand 

Host plant 

non¬ 

crowded 

over¬ 

crowded 

non¬ 

crowded 

over¬ 

crowded 

I 

8. VI. 1970 

Tilia 

N 

49 

37 

46 

33 

platyphyllos 

S 

43 

29 

ii 

8. VI. 1970 

1 

Tilia 

N 

30 

21 

31 

22 

platyphyllos 

S 

32 

23 
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for both expositions, aoul these values (column 7 and 8) were used for further 
considerations. 

(a) The fecundity of “overcrowded” females was 28 % lower than that of 
“noncrowded” females on stand I (33 and 46 eggs, respectively) and 29% lower 
on the stand II (22 and 31 eggs, respectively). 

(b) There appeared the differences in fecundity between the stands. So 
stand I was called a “better” one and stand II was called a “poorer” one. On 
the “poorer” stand the fecundity of “noncrowded” females was 33 % lower 
than on the “better” one (31 and 46 eggs, respectively); the fecundity of “over 
crowded” females on the “poorer” stand was also 33 % lower than on the “better” 
stand 1 (22 and 33 eggs, respectively). 

When the differences in fecundity resulting from the differences in density 
(28%, see point a) are compared with those resulting from the differences in 
the stands (33 % — point b), it may be concluded that under some conditions 
the effect of the stand on fecundity can be more pronounced than the effect 
of density. 

Because of the relationship presented in points (a) and (b), the differences 
in fecundity between the “overcrowded” females on the “poorer” stand and 
“noncrowded” females on the “better” stand are still more pronounced. On 
the one hand, the unfavourable conditions overlapped (high density and poorer 
stand), and on the other, favourable conditions (low density and better stand). 
As a result the fecundity of the females exposed to overlapping unfavourable 
conditions was 52 % lower than under overlapping favourable conditions (22 
and 46 eggs, respectively). When the fecundity of the females subjected partly 
to favourable and partly to unfavourable conditions, ie. “noncrowded” fe¬ 
males on the poorer stand and “overcrowded” females on the better stand 
was compared, the difference was only 6% (31 and 33 eggs, respectively). 
In this case the negative effect of the “poorer” stand was balanced by the po¬ 
sitive effect of low density' and, on the other hand, the negative effect of high 
density was neutralized by the positive effect of better stand. As the result, 
the difference in fecundity due to the differences in both density and stand 
were nearly eliminated. 

The presented results do not provide the basis for general conclusions 
as the observations were made on small materials and many factors which could 
influence fecundity were not controlled. They may, however, be used for some 
suggestions concerned with the problem. 

Information on the effect of density on the fecundity of a related species, 
Lepidosaphes ulmi (L.), can be found in the papers of Smirnov and Polejaeff 
(1934) and Schmuttereb (1952). Smirnov and Polejaeff have found that 
an increase in density is not followed by a decrease in the number of eggs but 


1 The term ’‘better” stand is used here to indicate better physiological condition of 

the tree or of the population of insects, or the interaction of both these factors. 
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by an increase in the number of sterile females. Schmtjtterer, however, 
found the differences in fecundity with increasing density. The fenxales kept 
under low density conditions laid on the average 41 (15-78) eggs, while those 
under high density conditions 26 (5-49) eggs. This negative effect of high den¬ 
sity on fecundity is explained by him as a result of the shortage of food 
anil space. 

Below the data on the fecundity of the form conehiformis from our stu¬ 
dies aud literature are presented. Poland — Tilia sp., the average fecundity 
at different densities and on different stands: 22, 31, 33, 38, 46, and 51 eggs; 
Betula sp., 34; Syringa sp., 40 eggs. Germany — Thiem (1931), from 5 to 19 eggs, 
and Schmtjtterer (1952), 26 eggs. California — Stafford and Barnes (1948) — 
Ficus carica, 30 eggs, and form minima, 12 eggs. 


PHENOLOGICAL OBSERVATIONS 

The beginning of appearance of some developmental stages of the form 
conehiformis (oviposition, hatching, 2nd instar larvae and females) were rela¬ 
ted to the appropriate phyto- and zoophenological phases. 

Method. This study was carried out in the park at Komarow street in 
Warsaw in 1969 and 1970. 

Five phases were distinguished to determine the advancement of a given 
phenomenon: 


Phases 

Abbreviation 
used in the text 

Degree of advan¬ 
cement of pheno¬ 
menon 

1. Beginning of appearance of 1st degree 

appearance 1 

1-20 % 

2. Beginning of appearance of 2nd degree 

appearance 2 

21-40 % 

3. Full appearance 

— 

41-60 % 

4. End of appearance of 1st degree 

end 1 

61-80 % 

5. End of appearance of 2nd degree 

end 2 

81-100 % 


If three phenological phases occurred simultaneously, for instance flower 
buds, flowers and shed flowers, the percentage of the last phenomenon to the 
last but one was determined. It was not possible to use here the method of 
determing the phases of phenological phenomena applied by Przybylski 
(1958, 1962), because this author distinguished, as it is generally practiced, 
only three phases: the beginning of appearance when 10% of the phenomenon 
is completed, full phase when 50% is completed, and the end of appearance 
at 90%. This method does not indicate the intermediate phases with which the 
appearance of some developmental stages of the form conehiformis is frequently 
correlated. 
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Tlie beginning of oviposition in 1969 coincided with appearance 1 of the 
opening of leaf buds of Tilia platyphyllos, while in 1970 with appearance .1 of the 
development of leaves. There was no synchronization between the phonolo¬ 
gical phase of the host plant and a definite stage of the development of insects 
living on it. The same was observed by Przybylski (1962) who suggested that 
this is due to the predominating effect of temperature on the development 
of insects in spring. In .1970 the beginning of oviposition coincided with appea¬ 
rance 1 of shedding blossoms by Forgythia intermedia, and with the exclusive 
occurrence of the eggs of Lepidosaphes nlmi (L.). 

The beginning of the appearance of 1st instar larvae (= beginning of hat¬ 
ching) in both the years coincided with appearance 1 of shedding flowers by 
Crataegus monogyna, Syringa vulgaris, Aesculus hippocastanum, and with the 
beginning of the moulting of 1st instar larvae of Lepidosaphes ulmi. 

The beginning of the appearance of 2nd instar larvae in both the years 
coincided with the full blossoming of Philadelphus coronarius and with appea¬ 
rance 2 of the moulting of 2nd instar larvae of Lepidosaphes ulmi. 

The beginning of the appearance of females in 1969 and 1970 was synchro¬ 
nized with full colouring of the fruit of Sorb us aucuparia in yellow-orange, 
and with the end of the appearance of the males of Lepidosaphes ulmi. 


PARASITES 

The available literature (GOmez-Menor 1937, 1955-1956, Balaohowkky . 
1954 and Sctimutterer 1959) reports the following species of chalcids ( Chalci - 
doidea): Aphytis mytilaspidis (Baron), Azotus pinifoliae Merc. (= A. atomon 
(Walker), Coccophagoides insidator (Balm.), Pteroptrix dimidiata Westw., 
Prospaltella lencaspidis Merc, and Aplerencyrtus microphagus Mayr. 

Method. The matrials for rearing chalcids were collected in Warsaw, Zie- 
lona Gdra, Glogdw and Przelazy in 1970. Four stands in Warsaw were sampled 
every 10 days from 5 May to 28 September, and others were sampled sporadi¬ 
cally. 

On each stand the samples in the form of the flat cuttings of bark about 
4 cm 3 in area were taken from one or several trees. In order to rear only the 
chalcids of Mytilaspis conchiformis form conchiformis, the cuttings were exami¬ 
ned under the binocular-microscope. The other species of the armored scale 
insects and the scales of the form conchiformis from preceding years, under 
which the other species of host could be present, were removed. Then the cuttings 
were placed in short, wide tubes closed with cotton plugs moistened with water. 
The tubes were kept at room temperature in the laboratory. 
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In the reared materials 8 species of chalcids were found 1 , 4 of which are 
new to the form conchiformis and 4 are new for Coccoidea of Poland. 

Survey of the species 

Hymenoptera 
C'halcidoidea 
Family Aphelinidao 

1. Aphytis mytilaspidis (Baron) 

2. Aphytis proclia (Walker) 2 

3. Azotus atomon (Walker) 

4. Coccophagoides similis (Masi) 2 * 3 „ 

5. Pteroptrix dimidiata Westw." 

6. Hispaniella lauri (Merc.) 2 * 3 
Family Encyrtidae 

7. Apterencyrtus microphagus Mayr 
F amily Mymaridae 

8. Anaphes gracilis How. 2,3 

Aphytis mytilaspidis (Baron) 

Warsaw — TUia sp.: 64 <Jd and 199 9?> Warsaw — Syringa sp.: 3 $?; Glogdw — 
Tilia sp.: 6 99, Glogow — Syringa sp.: 1 9; Zielona Gora — TUia sp.: 7 9$. 

This species has been recorded in Poland by £ak-Ogaza (1958, 1961) 
as a parasite of Lepidosaphes ulmi (L.), Carulaspis visci (Sciirk.), Chionaspis 
solids (L.) and Quadraspidiotus ostreaeformis (Curt.). 

It is quoted by Nikol’skaja and JasnoS (1966) as a parasite of several dozens 
of species of armored scale insects. 

Distribution: Europe (Switzerland, France, Italy, Federal Republic of 
Germany, Yugoslavia, Czechoslovakia), Asia (Iraq, Iran, Ceylon, Japan), North 
Africa (Algeria), America (Ferri^re 1965, Nikol’skaja and JasnoS, 1966). 

Aphytis proclia (Walker) 

Warsaw — Tilia sp.: 9 <J<J and 14 99: Glogow — Tilia sp.: 1 9; Przelazy — Betula 
sp.: 14 d<J and 27 99; 

This species was recorded in Poland by 2 ak-Ogaza (1958, 1961) as a pa¬ 
rasite of Aulacaspis rosae (BoucitlS), Lepidosaphes ulmi (L.) and Chionaspis 
solids (L.). It is quoted by Nikol’skaja and JasnoS (1966) as a parasite of 
several dozens of species of armored scale insects. Nikol’skaja (1952) indicates 
that it is also a parasite of two species of Aleurodoidea. 

Distribution: Europe, North Africa, Iran, Hawaii, North America and 
Australia (Nikol’skaja 1952). 


1 They were indentified by Mr. J. Glowacki. 

* Parasite new for Mytilaspis conchiformis f. conchiformis. 
5 Parasite new for Coccoidea in Poland. 
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Azotus atomon (Walker) 

Warsaw — Tilia sp.: 22 33 aud 50 99; Glogow — Tilia sp.: 28 33 and 7 99; Glogow — 
Syringa sp.: 2 ; Zielona G6ra — Tilia sp.: 4 33 and 3 99; I’rzohizy — Betula sp.: 54 33 

and 33 99- 

This species was identified in Poland by 2ak-Ogaza (1961) as Azotus mo- 
krzeckii Now., a parasite of Leucaspis sp. and Quadraspidiotus ostreaeformis 
(Curtis). Balachowsky (1954) and Schmutterer (1959) identified it as Azo¬ 
tus pinifoliae Merc, as a parasite of Mgtilaspis conchiformis forma conchifor- 
mis; Ferriere (1965) suggests that this is rather a superparasite of armored 
scale insects. Nikol’skaja and JasnoS (1966) quoted it as a secondary parasite 
of a dozen of species of armored scale insects. 

Distribution: Europe, Asia and North America (Nikol’skaja and JasnoS 
1966, FerreSre 1965). 


Coccophagoides similis (Masi) 

Warsaw — Tilia sp.: 303 <3<3 and 642 99; Warsaw — Syringa sp.: 3 <33 and 3 9?: Glo¬ 
gow — Tilia sp.: 28 <J<J and 22 9?: Glogow — Syringa sp.: 6 33 and 4 9$; Zielona G6ra — 
Tilia sp.: 11 33 and 4 99; Przelazy — Betula sp.: 15 33 and 17 99- 

This species was not recorded in Poland before. Ferri&ee (1965, after 
Zinn 1962) indicates that the females of this species are endoparasites of the 
larvae and females of Coccoidea while the males are ectoparasites of the female 
larvae of its own species. Nikol’skaja and JasnoS (1966) announce that this 
is a parasite of a dozen of species of Coccoidea , including Quadraspidiotus 
ostreaeformis (Curt.), Quadraspidiotus gigas (Thtem et Gern.), Lepidosaphes 
ulmi (L.) and Leucaspis loici (Colv.). 

Distribution: Europe, Asia (Ferriere 1965 and Nikol’skaja 1952). 

Pteropirix dimidiata Wehtw. 

Warsaw — Tilia sp.: 50 33 and 23 9?; Warsaw — Syringa sp.: I 9; Glogow — Tilia 
sp.: 2 33 and 10 9?i Glogow — Syringa sp.: 1 9; Zielona Gdra — Tilia sp.: 49 99. 

This species was not recorded in Poland earlier. Nikol’skaja (1952), 
Ferriere (1965) and Nikol’skaja and JasnoS (1966) report that it is a pa¬ 
rasite of Quadraspidiotus ostreaeformis (Curt.), Quadraspidiotus zonatus (Frau- 
enf.), Quadraspidiotus perniciosus (Comst.), Targionia intis Sion., Aulacaspis 
rosae (Bouch£) and other species of armored scale insects. 

Distribution: Europe, North Africa, America (Nikol’skaja 1952) 

Uispaniella lauri (Mercet) 

Warsaw — Tilia sp.: 5 33 and 19 99- 

This is a new species for Coccoidea in Poland. Ferriere (1965), Nikol’ska¬ 
ja and JasnoS (1966) report that it is a parasite of a dozen of species of armo- 
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red scale insects, including Quadraspidiotus ostreaeformis (Curt.), Quadraspi¬ 
diotus gigas (Theem et Gern.), Chionaspis salicis (L.), Parlatoria oleae Colv., 
Lepidosaphes ulmi (L.) and Aonidia lauri Bcu6. 

Distribution: Europe (Spain, Czechoslovakia, Yugoslavia, the Soviet 
Union), North Africa (Nikol’skaja 1952). 


Apterencyrtm microphagus (Mayr) 

Warsaw — Tilia sp.: 7 ?$. 

This species has already been identified in Poland by 2ak-Ogaza (1958, 
1961) as a parasite of Asterolecanium sp., Aulacaspis rosae (Bch6.) and Lepi¬ 
dosaphes ulmi (L.). 

Distribution: European part of the Soviet Union, western Europe, North 
Africa, Java and North America (Nikol’skaja 1952). 


Anaphes gracilis How. 

Warsaw — Tilia sp.: 37 ??. 

This is a new' species for Coccoidea of Poland. Nikol’skaja (1952) reports 
that it is a parasite of Diaspidiotus perniciosus (Comst.) and Lepidosaphes 
ulmi (L.). 

Numbers of species 

The numbers of a species has been expressed as a percentage of the spe¬ 
cimens of one species in relation to the number of the specimens of all species. 

A total of 1809 specimens of chalcids were identified. The numbers of 
these insects are presented in Table VT. 


Table VI. The numbers of Chalcidoidea reared from 
Mytila8pi8 conchiformis f. conchiformis (Gmelin) 


Species 

Numbers 
(in %) 

1. Aphyti8 myiila8pidi8 (Bakon) 

15.42 

2. Aphytis proclia (Walker) 

3.59 

3. Azotus atomon (Walker) 

11.22 

4. Coccophagoides similis (Masi) 

58.48 

5. Pteroptrix dimidiata Westw. 

7.51 

6. Hispaniclla lauri (Merc.) 

1.32 

7. Apterencyrtus microphagus 


(Mayr) 

0.38 

8. Anaphes gracilis How. 

2.04 
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In the collected material Coccophagoides similis was the dominant 1 (con¬ 
tributing to 58,48 %). Aphytis mytilaspidis , Azotus atomon and Pteroptrix di- 
midiata were influent species. Aphytis proclia , Hispaniella lauri, Aptercncyr- 
us rnicrophagus and Anaphes gracilis were accessory species. 


Author’s address: 

The Agricultural University, 
Rakowiecka 26/30, 

02-528 Warszawa, Poland. 
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2ak-()(*aza 1>. 1961 Badania nad bleskotkami ( Hymenoptera , Chalridoidea) pasozytujqcymi 
u czerwcow. (Homoptera, Coccoidae), znanych w faunio Polski. Pol. Piamoent., Wroclaw, 
li t 349 110. 


STRESZCZENIE 

[Tytill: Badania and biologic Mytilaspis conchiformi* forma conchiformis (Gme- 
LIN) ( Homoptera , Coccoidea , Diaspididac) w Polsce] 

Mytilaspis conchiformis f. conch if or mis (Gmelin) znaleziono w Polsce na 
pi^ciu rodzajach roslin zywicielskicli: grabie, brzozie, jesionie, lilaku i lipie. 
Szczegolnie cz?sto byly porazone lipy rosn$ce jako drzewa alejowe w miastach. 

Najwi§cej stanowisk znanych jest dot$d z Palearktyki z dzielnicy srod- 
ziemnomorskiej. Lokalizacja na roslinie zywicielskiej: przewaznie cz^&ci zdre- 
wniale (pnie, gal^zie, gal^zki, pedy). Szkodliwo&d: notowana w Europie dla 
wi^zow, oliwek i lip a w Kalifornii dla fig. 

W badaniach nad rozwojem formy conchiformis w Polsce stwierdzono, ze 
wyst^puje jedno pokolenie w ci$gu roku. Zimujq. zaplodnione samice. Na pod- 
stawie badad przeprowadzonych w Warszawie w 1969 i 1970 roku okreslono 
terminy pocz^tku pojawu poszczegolnycli stadiow rozwojowych: skladanie 
jaj — z koiicem kvvietnia lub pocz^tkiem maja, I stadium larwy — w drugiej 
lub trzeciej dekadzie maja, II stadium larwy — w' trzeciej dekadzie czerwca, 
pronimfy i nimfy — w pierwszej lub drugiej dekadzie lipca, samice — w dru¬ 
giej lub trzeciej dekadzie lipca, samce — w trzeciej dekadzie lipca lub w r pier¬ 
wszej dekadzie sierpnia. OkreSlono tez czas trwania rozwoju poszczegdlnych 
stadiow przedimaginalnych w r dniach: jajo — 20, I stadium larwy — 31, II 
stadium larwy m^skiej — 22, II stadium larwy zenskiej — 20, pronimfa i nimfa 
— 14 dni. Okreslono tez sum? dni potrzebnych do pocz^tku pojawu sarnie (od 
pocz^tku pojawu jaj) 77 dni i samcow — 87 dni. Roznice w pocz^tku wyl^gu 
larw w 1909 roku wyniosly od dwoch tygodni (Warszawa — Glogow) do jedne- 
go miesi^ca (Warszawa — Przelazy, las). Przegledzono zniianQ struktury wieku 
i dominacji poszczegdlnych stadiow w okresie rozwoju. Kiedy rozi)Oczyna si?* 
wyl^g, samice kontynuuj^ skladanie jaj. Na pocz^tku wyl^gu liczba jaj znajdu- 
j^cych si^ jeszcze w ciele sainicy wynosi od 4-11 % plodnotSci. Wplywa to na 
rownoczesne wyst^povvanie w populacji stadiow rdznie zaawansowanych w roz¬ 
woju. 

Eksperymentalnie stwierdzono brak partenogenezy. W izolatorze w kto- 
rym bylo 9 sarnie i 2 samce, wszystkie samice zlozvlv jaja, z ktorych wyl^galy 
si§ larwy. 

PlodnofSd samic obliczano na pocz^tku wyl§gu, sumuj%c oslony jajowe, 
jaja pod tarczk^. i jaja znajduj^ce si^ jeszcze w ciele samicy, ktdre liczono na 
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preparatach samic zamkni^tych w ply nie Faure’a. Za poezqtek wyl^gu przy- 
j^to taki etap tego procesu, w ktorjin oslony jajowe nie stanowily wi^cej niz 
10% plodnoSci. Wyeliminowano z badaii te samice, ktore do poez^tku nsyl^gu 
nie zacz^ly skladatfjaj. Stwiordzono, zelipa, lilak i brzoza w zasadzie rowno- 
rz^dnymi zywieielami z punktu widzenia ich wplywu na plodno&S f. conchi- 
formi8. Badano tez wplyw zag^szezenia, stanowiska i ekspozjcji (N-S) na 
plodno6<5. Uzyskane wyniki niog** s\uadczy<5 o pewnym wplywie dxtdch pier- 
wszych ezynnikow i o braku wplywu ezynnika trzeciego. Srednia plodnogc przy 
roznym zag^szezeniu i roznych stanowiskach na lipie wyniosla: 22, 31, 33, 38, 
46 i 51 jaj, na brzozie 34 a na lilaku 40 jaj. 

Pocz^tek pojawu niektorych stadiow rozwojowych odniesiono do zjawisk 
fito- i zoofenologicznych. 

Przeprowadzono badania jakogciowe i iloficiowe nad bleskotkami ( Chalci - 
doidea) u formy conchiformis. l\yhodowano 1 809 okazow bleskotek, w tym 
oznaezono 8 gatunkow, z ktorych 4 6$ nowe dla f. conchiformis a 4 nowe dla 
czerwedw Polski. Dominantem by! Coccophagoides similis . 


PE3IOME 

[3ar^aBne: MccAeAOBaHna no 6noAorHH Mytilaspis conchiformis forma conchiformis 
(Gmllin) ( Homoptera , Coccoidea , Dicspididae) b rioAbine] 

Mytilaspis conchiformis f. conchiformis (Gmelin) HaHAeH b rioAbiiie na 5 KopMOBbix 
pacTeHHflx: ipa6e, 6epe3e, acene, cupeHH h Jiwne. Oco6chho nacTo 6 wah nopaacewbi 
jiunbi, pacTyiomwe BAOAb ropoAcxnx npocnexTOB. 

Ro nacTOAiuero BpeMenn 6ojibiunHCTBo n3BecTHbix MecTOHaxo)KAeHHH 3tom 4)opMbi 
liaXOAHTCH B CpeAH3eMHOMOpCKOM npOBHHAHH flaJieapK '1 HKH. Ha KopMOBbix paCTeiUlflX 
OHa JioKajin3HpyeTC« Ha AepeBanncTbix nacTAX (ctboji, bctbh, no6ern). BpeAHT b EBpone 
BH3UM, MaCJIHHaM H JlHHaM, a B KaAH^OpHHH (J)HrOBblM AepeBbflM. 

HccjieAOBaHHfl no pa3BHTHio f. conchiformis noxa3ajiH, hto b Ilojibuie HMeeTca 
oaho noKOAeHHe b TeneHne roAa. 3nMyioT onAOAOTBopenHbie ca\ixn. Ha ocHOBamm 
HCCACAOBamin, npOBCACHHbix b BapuiaBe b 1969-1970 rr., 6mah onpeAeAenbi HanaAbHbie 
cpoxn iioHBjieiuiM oTAeAbHbix ctbahh paiBin iiH, a hmchho: AHACXAaAxa — KOHeU ailpejlM 
hah nanaAO Man, ahmhhkh I ct3ahh — BTopaA hah TpeTAA AexaAa mba, ahahhxh II CTa- 
Ahh — TpeTAA AexaAa hioha, npoHHM^a n HHM(j)a — b nepBOH hah bo BTopofi AexaAe 
inoAH, caMXH — bo BTopoft hah b TpeTbew AexaAe hioaa, caMUbi — b TpeTbew AexaAe 
hioaa hah b nepBOH AexaAe aBrycTa. BbiAa onpeAeAeHa Taxace npo aoaachtca bH oct b 
nepnoAa pa3BHTHA OTAeAbHbix npeAHManmaAbHbix craAww; ahao — 20 AHeir, AiiHwiixa 
I CTaAHH — 31 AeHb, My)Kcxan AHMHHxa II ct 3 ahh — 22 aha, AceHexaA aumhuxa II crraAHH — 
26 AHefi, npOHHMc})a h HHM(J)a Bcero — 14 AHefi. OnpeAeAeHO cyMMapHoe xoahmcctbo 
AHeii ot MOMeHTa otxabaxh aha, Heo6xoAHMoe ajia noABAeHHA caMox — 77 AHen h caM- 
AOB — 87 AHeif. Pa3AHHHA bo BpeMeHH HanaAa BbiAynAHBaHHA ahhhhox cocraBHAH 
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b 1969 rojxy ot AByx HCAenb (BapmaBa — rjioryB) ao oahoto Mecaua (BapiuaBa — flace- 
jia3bi, Jiec). FIpoM3BeAeHbi Ha6nioAeHHa naA nTMeneHnaMn B03pacTHon CTpyxiypbi 
H AOMHHHpOBaHMeM OTACJIbHblX CTBAHH B nepMOA pa3BHTHfl. KOFAa HaHHHaeiCH Bbl- 
nynnnBaHne ahhhhox, cbmkm npoAonacaioT anuexnaAxy. B HanaAbHon ctaahm BbuiynAH- 
BaHHM KOAHHeCTBO BHU HaXOA^IUMXCH eme B TeAe CaMOK CCCTaBAflCT 4-11% nAOAOBH- 
TOCTH. TaKHM o6pa30M, B nonyAJIUMM BCTpCHAlOTCa OAHOBpeMeHMO CraAl H pa3AMMHOrO 
ypOBHH pa3BHTMH. 

3xcnepHMeHTaAbHbiM nyTeM Aoxa3aHo, hto napTeHorene3a y (j)opMbi conchiformis 
HeT. B H30AHT0pe, B XOTOpOM HaXOAHAHCb 9 CBMOX H 2 caxma, BCe CaMXH OTAOHCHAH 
BMUa, H3 XOTOpbfX BblLUAH AHHHHXH. 

IlAOAOBHTOcTb caMox onpeAeAHAacb b HanaAe BbiAynAHBamia amhhhox nyTeM cyM- 
MnpoBaHHfl xoAMHecTBa aimeBbix o 6 oAonex, AHLl nOA LUHTKOM H HUH HaXOAHmHXCa 
eme b tcac caMxn, xoropbie noAcnnibiBaAncb na ocoGax 3axAK>HeHHbi\ b hchaxocth 
Oopa. 3a HanaAO BbiAynAHBamia npnnaT Taxon 3Tan 3Toro npouecca, xorAa anueebie 
060 AOHXH COCTaBABAH He 6 oAee 10% nAOAOBMTOCTH. He npnHHTbl BO BHHMaHHC B MCCAe- 
AOBaHHHx Te caMxn, xoTopbie He HanaAH aimexAaAxn ao HanaAa b biAyn a n b a h m a . Koh- 
CTampoBaHO, hto Anna, cnpeHb n 6epc3a bbahiotch b npnHunne c tohxh 3peHna nx bam- 
BHHB Ha nAOAOBHTOCTb (J)OpMbl conchiformis paBHOUeHHbIMM XOpMOBblMM paCTCHHBMM. 
HccAeAOBaHO Taxace bahbhhc haothocth, creHAa n 3 xcno 3 Munn (N-S) Ha nAOAOBHTOCTb. 
noAyneHHbie pe3yAbTaTbi CBHAeTeAbCTByioT o tom, hto nepBbie ABa (J>axTopa oxa3bi- 
BaioT HexoTopoe bahbhhc Ha nAOAOBHTOCTb, TpeTHH He oxa3biBaeT. CpeAHaa nAOAo- 
BHTocTb npn pa3AHHHon nAOTHocTH h pa3AHHHOM cTeHAe cocTaBMAa Ha Anne: 22, 31, 
33, 38, 46, n 51 anno na 6 epe 3 e 34, a Ha cnpenn 40 ann. 

HanaAO noaBAenna HexoTopbix CTaAnn mo>kho 6biAO npnypoHMTb x c})hto- h 3oo(J)e- 
HOAOTHHeCXHM aBAeHHBM. 

npoH3BeAenbi xanecTBeHHbie n xoAnnecTBCHHbie nccAeAOBaHna no xaAbUHAHAaM 
(Chalcidoidea), (JjopMbi conchiformis. BbiBeAeHo 1809 ocoGen ttmx nacexoMbix, othocb- 
mnxca x 8 BHAaM, H3 xoTopbix 4 aBAaioTca hobbimh aab <{)opMbi conchiformis , a 4 hobwmh 
AA a nepBeuoB noAbinn. floMHHnpoBaA Coccophagoides similis (Masi). 
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